LINE-1 retrotransposition requires the nucleic acid chaperone activity of the ORF1 protein.
LINE-1 is a highly successful, non-LTR retrotransposon that has played a leading role in shaping mammalian genomes. These elements move autonomously through an RNA intermediate using target-primed reverse transcription (TPRT). L1 encodes two essential polypeptides for retrotransposition, the products of its two open reading frames, ORF1 and ORF2. The exact function of the ORF1 protein (ORF1p) in L1 retrotransposition is unknown, although it is an RNA-binding protein that can act as a nucleic acid chaperone. Here, we investigate the requirements for these two activities in L1 retrotransposition by examining the consequences of mutating two adjacent and highly conserved arginine residues in the ORF1p from mouse L1. Substitution of both arginine residues with alanine strongly reduces the affinity of the protein for single-stranded nucleic acid, whereas substitution of one or both with lysine has only minimal effects on this feature. Rather, the lysine substitutions alter the delicate balance between the ORF1 protein's melting and reannealing activities, thereby reducing its nucleic acid chaperone activity. These findings establish the importance of the nucleic acid chaperone activity of ORF1p to successful L1 retrotransposition, and provide insight into the essential properties of nucleic acid chaperones.